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(57) Abstract: 

FIELD: ofl and gas production industry. SUBSTANCE: this relates to repair and maintenance of casing 
strings and improving to efficiency. According to method, rone of disturbed tightness of casing 
string is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for exa mple polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of menrjoplasdc material is filled with this mixture before covering 
rone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(54) CHOCOB BOCCTAHOBJIKHHH rEPMETO^HOCTH OBCAflHHX KOJIOHH 

(57) Abstract: 

H3o6percaMB OTHoarrca k oDJiaera peMOHTHD-H3QigmpoHHbPC paooT h eanpanneHo Ha noBfaaneane 
3$$cxthbhocth. CyTb K3o6pereHHH: cnoco6 3axjnireaeTCH b ncpotpwTHH soma BcrepMeTfnHocTSi oficarjBoft 
KonoHHbi lonyrpK njiacrwpcu m Ac<^pvmpyeMOH Tpy6w, BaroTO&neBBOB B3 TcpMonnacTHHeoro 
viaTcpHana, Hanpwwep DOJuryiwieHa. a H36brro<iBoe ^aaneHBe cooprasor 3a pot pacmapeewx 
cauopaaorpeBaioiqenocsx a. cxuapu3mzpmon\cr>ocsi vcaTcpaajia. Kanpmiep. CMTB - cmccm lOBCcncoBoft ;yin 
ropBbOC h 6ypoBbOt pafior, xoropbo* 3anonHH*rr Tpyfjy so TepMoanacTOTHoro MarepHana nepes; 
nepcspfarTHCM soeu Herqa Mgmnaxrg o6ca^Hofi xojiohhw. 2 3jl <fr-ra*. 1 xafiji. 
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Description [OmrcaHse M3o6pctchkh): 

*foo6pCTcaKC othocjbtch r oCjioctb pcuonTrso-ttjonmjjaaBnbXX patior (PHP), a mmchho k cttocooau 

BOOCTfiBOBJICHKH rxpUCTtTOIOCTH OOCS^HblX KQ/IOHH. 

VtoBocrrea cnooo6 boocxabobtic&br rcpuennBocTB oocanHux kojiohh. Bunwawmd cnycx innoamj 
Baoocso-KounpoccopHboc TpytS (HKT) kmc mrrcpBana HapymcHHH oocanBofi kohohhw. 3axa^KBaHHc 
Tateuwwpywmpti pacxBopa e HKT npn ontpbrrou 3frrpy&toM npocTpaacTBc, oqn>en HKT Bmnc 
pacrereono ypooui TaMnoBMpyjonjero pacTBOpa b cke»jkhhc» npoflaamiBaHHC Tavmouapyionjero paeroopa 
3a ooca^nyn KojioKHy npn saspbiroM 3arpy6H0M npocTpaacTDC PL 

HcwocTamtH aHanora 3aKjiK><taioTCH o tom. mto. BO-ncpebtx. npoffaaia TaMnoflHpynxqero paeroopa b 
3aKQ7TOHHOC npocrpaHCTBO eoauoMHa tojmo nqn bwookhm B36brroqHbiM ^aHncencu. to> Hc6c3flnacoo /hih 
qenocTBocTH ocrantnoft wra o6canHoft kqjiohhu, Bo-eropbix to-aa ycafloraxrrB TftwnoaHpyun^x 
uarepHajioB peaiynwrarnmaacTb onepaaHfi He npcobjmarr 50%. 

Haxoanee firncucHM k BsooperonDo no Taaaraecxstt cympoera hbohctoi anoo6 ycraaoaKx nnacTwpH b 
"HTtpoane HaxpcMrnOTocxii o6ca«Bo*k kojiohhm nyreu nepcxp&rrKH 3obm HcrcpucnrmocTH xoayrpH 
nnacrwpcM H3 MmiDnnecKoA ipy6u c nocnenjronnat ec pac ma pC Bg CM 3a cvr ooa^aHm h3&jto*o3oi\> 
naBncHXsi (2|. 

HcnOCTOTOK H38CCTQ0TO CBOCOOa saKJDDHaeTCH B TOM. TO) IDiaCTbipb BbftEQJTHCH H3 MCTajUia, a 9T0 HC 

mxsaamseT wa-rcpsum nnacrfaipH cw^aRrama-rt, b cbehuhtih TpenBmy b o6caHBOH kojiohhc 

3anana 3axjixma«Tcsx b noBmneaaa 3^ckthbhocth pewoHTHO-jocummaoHmjx pafioT npn ojnjoBpeueHHOu 

CHHKCHHH TpyjKQaTpaT. 

riocTaancHHaH Ciana^a flocmracrcH tcm. to> a cnocooe, HxnKrauoxaeM nepexpuTSie 30BbC Hcrep M e THHO CTH 
o6caflHbBt RQ7XOHH sE3HyrpH nnaexbtpeu. BfaoiojmcHHbtu B Bane A«topMHpyeMoA Tpy6bt. pacnnipeHKe 
nnacTbipn no Bocfl n/ume nyreu coo/lama HSObiromoro n.&BneHHH, b Kattecree flcxfropMapyeuafl Tpy6w 
Bcnonb3yiOT Tpyoy H3 TqmoanacmnzHoro wa-repzajia, a M36bntraHoe ^aancHHC axyjawT 3a ctct 
pacmepcBHa caMopasarpeBannjicrocH h pacuiiapHiuuya xjch MarepHana, KOToptm ^aaojmnxrr Tpytfy H3 
TCpMonnacTHtraoro MarepBana nepcfl ncpCKpwTHCW 3Qhu bxixpmcthhhocth oocanBOH kojicbhw. B Kawrrec 
TcpuonnacnwHoro waTepaana HcnomoyiOT noj»t3TBJieH, a b KanecTBe caMopaoorpesaioiqerocH h 
cauopacnmpHioiD^rocH Marepoajia ttcnanbsynr CUTE - cuec*» H3B«mcoBy» n/w ropnbix h Gyposbtx paoor. 

CHTB npHMCHHiox, m n m r a f ofipaooM. npa paapymcsmi npoTOboc xpynrax vcaTcpaanoo (cxajibBbic nopon^j). 

6eTQBHb(X H KCJIC3o6ciUUUbiX B3flC70Dt, KBMTRHWX EJiaROK, B/IH AOOfaFXH npHpOD^BOro EaUHH. OH 

nptRpTUBimerr ooooft nopoinxooopaaHuft Hcpopxrasxa h HeB3pbCBoonacm>dt UBTcpmn, n ara T* c BOflofl 
xufnofntyto pcagDjoo (pH 12). IIpx CMeaniBaHHH aopomsa CMTB c Bonaft oopasycroi cycncroHH (paoo<iasi 
r * ff r > ^ ' KOTopaH. Oypjnu 3amrra a nmyp. cRcnaHHBoS b o6t>crtc oqnncKaiqcM paopymcKSDD. c tc^chhcm 

BpCMCHH CXBaTUBaClun, l'BCp^CCT, 0£BOBpCM£SHO yBCnmBBAnCb B o6l>CMC. VBenH«KHTO ofrbCHa - CJIC^CTBHC 

rH^paramni KonnoHCHTOB, BxoflHnBix B cocraB CMTB, npHBo^aT k pa3BHTioo b mnype ra^paraiBTOHHarx) 
flaanemBi (6onee 40 Mna). nofl flcftcTBHCM rawpaxanHOnnorx) AaBncawi b toic o6b£XTa pa3BHBaioTcn 
HanpjDKCHHH. npnaqoBmac k cro pa3pymcHmo (3]. 

Ecnn eyencuomo CHTB 3ajnm> b Tpy6y ra TcpvcoroiacnntHoro MaTcpnana. to cctb M3 MaTcpnana. 
paauxrtttxxmprocsi txpm BarpeeaHUH, 3arepueTB3Hpo8an> kohtbj, to uepea 1,5 ti hruhctcsi pcaRggK c 
Bby^cncKHCM Tcnna h pacnmpomcM CHTB. Tenna Bb^eiuqcrcsi flocraroiHO, toKSm pasorpeTb Tpyoy no UO - 
120 ° c » • 3^ Obnne Teumparypu, npH KoropcS. mnpngp. oonHSTRneH paaicir qa ero i k npoHBJiner 
noBumcHHyx) TesyiBCTb. Tpyoa yBcxarciBacTCH nxaMCTpe 6c3 paspynKHOH. h b cny^ac cc 
npqn^apflrrcnbBoro cnycxa b cKBaxHay b aosy HcrepMCTEnHDCTH oocanHoa ko jbhbm c HarnrvM 
npoKKuaeTCfi k oocanHoft kojiohhc, TepuonnacTirabol uarepaan nponHKaer e cbbb^ktbs Tpqp gg y m nocne 
oKOHdaHHR pcaxznm ■ Hopuajnoamra Tcwncparypw aaTBcp^csaeT a o6ccacvssBaerr Ha^uKHyn B3omnnD) 

nOBDCKB^CBHB b o6canHofi KOJIOBBX. 

npRMcp pcanasazniH. npcnnojiojKm^ hto na rn y Ct uv t 400 u »KccnyaTaiBioHHaH KonooHa nBaucrpou 146 uu 
C TOJHBHHOtt CTCHOK 8 UU EUCCT TpeP BJU y nmpHHofi 2 &oc h /yiBBoa 2 u. 

BcpyT nonxmoTCHOByn Tpyoy nnHHoft 4 u c HapyxHUM naaurrpoM sa 2 mm Mrstme Bny-rpeHHcro 

HHBMCTpa OOCaflBOfl KOJIOHHbl B HHTCpBaJlC HTTTpMCTOBWCTH (TX. 128 MM) H TtVUHBHOH CTCBOR 6-8 MM. 

3arnymaioT hjdkhkh xoaca. Tpy6. Potobrx cycnocsxio CHTB. n/xn hcto 6cpyT 100 rt nopoznua h 30 n 
TexBjprecKoa boau. Cycnaotno 3aramaioT b aorauTHnesoayio Tpyoy. repMeTH3Hpy»T BepxHHfl kqh^ Tpy6 h 
Ha RonoBBx HKT hjih tdochkc Tpy6y CDycxaioT b 30Hy HerepMeTHraocTH oocanHCg rojidhhu. 

Mcpc3 1.5 u HatoiBacTCH pcaKmiH h upotacxDjjBrr paoorpcB a pa3nyBaHKc nonH3TBjicBOB0fl Tpy6w snnorb 
b/xh conpHxoacoDCHHH co crcHKaMH oocaoKou ROJioBHbc. Bojict Toro. noexorajsy Marepisan Tpy6bi 
pa3MHrq£H. oh npoeBRarr h b Tpcnnmy. tbkkm o6pj«iu ^onojnarrcnbHo ee nepvteTOBapyer. 
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riocne oKCHMaHHH peasijpx. KoropaH npoTCKarr 0,5 - 1,0 n, aeuuBy ocraaiKnor d noaoe aa4-5q jvih 
BoccTaaoBncaKH TCMncpaTypw n 3axocpflc»aHHH naraoTHneBODQft Tpy6bi. 3ara« Kortomty HKT hhb 
Tpocax, Ha KOTopbix roxacTupt* 6wn onyn^es b onmnmy, rxa^HSuaor ba nooepxnoCTB. B cxBaaomy 
cnycKaxyr Komaray 6ypnnBHbix TpyfS c uanorafiapirrBUM lyptiotiypou. nonoroM aim $pc30fl k pao6ypaBax>T 
rqpwcTTcmpyiompc yanw n cpncpamMoc mnjoTKncnoBafl Tpytibt. Kanomiy (Syprommx TpytS nqgHHMaiDT*. 
np0H3oc^HT onpeocoBsy otfca/ptofi Kosiomifai oomacso Acflcreyjompu HBcrpyimjiHu. 

npcssuytqccTBa npcyyiaroiuooo cnoco6a ocnoExaaaxxrcfl ha tow, ito nospe^eaae s ofica^noft kcjtohhc 
naorzHpytrcsi 6ojiec Haflexno 3a oier npoHHKHOBesHH warepnajia njiaciupa b cbbh\ wm Tpempmy. K Touy 
ate nnacTbipb id cHHTCTH^ocKono waTcpaana ^qjipodcjkcc. Tax xax hc no/jBepmee Koppoomi. 

Hctotbhhh KH^opuai^m: L BnajKCBm B.A., VuctGsucb BT. Cnpaaycmnx uacrepa no RamrrajibBOuy 
peuomy cssaxaB. M.. Hejjpa. 1985. c.163. 

2. AaropcKoc ca^ewibcrao N 1601330, CCCP, kh. £ 21 B 29/10, 1990 - npoTOTHn. 

3. MocrpyKHHH no n pnrurwrwm o cmoch iDBecntoaoft «jxh roptcux h 6ypoowx pafioT (CMTB). H3«. AO 
"CrpoftxaTcpHajibi", 7 c 
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Claims [<X>opuyna H3o6pcreHKH]: 

1. Cooco6 BoocrmaosncBEH rcpttrnraiocTH o6caflHwx kojiohh. BtuaonaxxnjxA ncpcxpbrrac sobu 
BerepumraacKTB B3ayrpa nnacTbipew. BunuracHawM B bhrc flcfcopuHpyeuoa Tpy6w. a pacnmpesae 
njiacrwpH 00 Boeft nyrew ooa^aHim rotShrramoono ^aancHiM. orjnraawinjsacH Ten. *nx> b Ka*aecree 
^c^opwBpycwoft Tpy6fai ucuontoyxyr Tpy6y ho TqaiannacnraBOPO uarepaana. a astifafToaaoe ^aancBHe 
ca^anr 3a cwrr pacampesan caMopaaorpcsajomyroca a cawopactnH^Hjoc^a^ocH Marepaana. Kcrropbiw 
3anojn»nov Tpy6y eo TcpuDonacnraBoro uaitpwuta n«p«A nepcKpWTHCM sohh HerqncrnrazocTU ofica^Bofi 
KonoHBfci. 

2. Cnoco6 no n.l, oiroraajon^rilcsi tcm. «rro b sanocTBc xcpuoDJia cn mm u i t> MarcpKana acconwywT 
DonBSTsnes. 

3. Cnooo6 do nxU a 2, ornaaaioa^iaca tcw, rto b sauccrae caia)pa3orpeaaioateroca b 
cauopacaxapaxnnxsroca uarepaana mcnomayioT CHTB cuecb joBecraooyio jyra ropewx a 6ypoBuxpa6oT. 
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Drawlng(s) [MepreM|: 



XapaKTepMcmica CHF5 



XapaicrepMcmKa 


( SHaMenwe 


1 . BoAO-CMeceBoe oTHotueHwe cycneHSMM 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 o&beMa, t 


1.8 


3. PacreKaeMOCTb no Kowycy A3HWI, cm 


20,0 


4. fLnoTHocTb cycneH3MH, t/cm 


1.8 


5. BpeMfl Havana peaKUMM ruApaTaqviM npw 




TeMneparype 20-25°C t mhh 


oicono 90 


6. TeMneparypa caMopaaorpeeaHHfl, °C 


6onee 100 


7. CqenjieHMe ksmha c Tpy6oM, Mfla 


5.0 


8. ConpoTHBjienne ksmhsi 4)wnbTpaqnM boaw, Mfla 


6onee 60.0 


9. flaBneHne npH paauMpeHHw, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 l A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V, A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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